Introduction
Meningiomas of the pineal region are relatively rare, and difficult and dangerous to treat surgically because of the distance from the brain surface and the surrounding deep cerebral veins. Very few huge pineal region meningiomas have been reported.',") We describe three patients with large or huge pineal region meningiomas, which were successfully removed surgically, and discuss the operative ap proaches involved. A four-staged operation was performed: a right occipital interhemispheric transtentorial approach for the first two stages, a bilateral occipital in terhemispheric transtentorial approach for the third stage, and an infratentorial supracerebellar ap proach for the last stage. The hemorrhagic and fibrous tumor, which penetrated the right cerebellar tentorium, was totally removed, except for the por tion attached to the great vein of Galen and the straight sinus ( Fig. 1 right, Fig. 2 right, and Fig. 3  right) . Histological examination demonstrated that this tumor was a fibroblastic type of meningioma. Her postoperative course was uneventful, and no neurological deficit was detected postoperatively. Case 2: A 51-year-old male presented with gait distur bance, apraxia, and visual agnosia beginning 1 week previously. He had a history of occipitalgia persisting for several years. He was admitted to our hospital on September 24, 1983. CT revealed a huge (5 X 5 x 4 cm), round, high-density area in the falcotentorial region (Fig. 4 left) . Right carotid angiography demonstrated that the bilateral internal cerebral veins and the great vein of Galen were stretched and displaced significantly downward (Fig.  5 left) . The diagnosis was a pineal region menin gioma.
A two-staged operation was performed: a right occipital interhemispheric transtentorial approach for the initial stage, and a bilateral occipital in terhemispheric transtentorial approach for the sec ond stage. The fibrous tumor, which was located below the falcotentorial junction and falx, was total ly removed except for the portion attached to the great vein of Galen at the falcotentorial junction (Fig. 4 right) . Postoperative cerebral angiography demonstrated reduced stretching and downward displacement of both the bilateral cerebral veins and the great vein of Galen (Fig. 5 right) . Histological ex amination demonstrated a fibroblastic type of me ningioma.
His postoperative course was unevent ful, and no neurological deficit was detected post operatively. Case 3: A 60-year-old female was admitted with tran sient amnestic aphasia. CT revealed a large (3 x 3 x 3 cm), round, high-density area in the pineal region. Cerebral angiography demonstrated that the deep cerebral veins were stretched and displaced significantly downward.
Via a right occipital interhemispheric approach, the fibrous tumor was totally removed. Histologi cal examination demonstrated a fibroblastic type of meningioma.
Her postoperative course was un eventful, and no neurological deficit was detected postoperatively. 
Discussion
Horsley was the first surgeon to remove a tumor in the pineal region, via an infratentorial approach. Krause and Oppenheim2'') and Zapletal10) also re moved tumors in the pineal region via an infra tentorial supracerebellar approach. Since then, several different operative approaches have been re ported, but the results have not been very good. Stein') reported microsurgery on pineal region tumors via an infratentorial supracerebellar ap proach, and Jamieson" has used an occipital inter hemispheric transtentorial approach. Sano6) has used occipital transtentorial, infratentorial, and an terior trans-callosal trans-velum interpositum ap proaches.
The occipital interhemispheric transtentorial ap proach can easily visualize the internal cerebral veins and the back and side of the midbrain. In addition, if the patient is placed in a prone or lateral position, there is no risk of an air embolism. However, if a unilateral approach is used, the contralateral side of the falx cannot be visualized, making a tumor ex tending upwards to the contralateral side difficult to remove. When the infratentorial supracerebellar approach is used, the bilateral basal veins, the great vein of Galen, the precentral cerebellar veins, and the vermian veins can be seen. Therefore, this approach can be used to remove a pineal region tu mor and also a third ventricular tumor, which are surrounded by these deep cerebral veins. However, a tumor extending downward to the third ventricle cannot be seen.
Angiography can indicate the origin of the tumor. Tumors originating from the verum interpositum and falcotentorial junction cause upward and downward displacement of the internal cerebral veins and the great vein of Galen, respectively.') Our Case 1 represents the former, and Cases 2 and 3 the latter. Based upon our experience, pineal region tumors with a maximum diameter of 5 cm or larger should be operated on via a unilateral or bilateral oc cipital interhemispheric transtentorial approach, regardless of the angiographic findings, because this permits a wide operative field, and can be followed, if necessary, by an infratentorial supracerebellar ap proach. If the pineal region tumor is relatively small, with a maximum diameter of 3 cm or less, the selection of the operative approach should depend on the angiographic findings: downward displace ment of the bilateral internal cerebral veins and the great vein of Galen indicates an occipital in terhemispheric transtentorial approach, whereas up ward displacement suggests that an infratentorial supracerebellar approach may be more advan tageous.
